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AHHOTanus padodeil mporpaMMbl

Hucuuminna «®OTOXUMHUS» OTHOCUTCS K BapUaTUBHOW YacTH
(mpo¢unapHBIE TUCIUIUIMHEI) TPO(ECCHOHATBHOTO (CHEIHANBHOTO) ITHK-
na OOII no cnenuansHoctu 020201 «@yHaaMeHTalbHas U NPUKIagHas
xuMusiy. JucuuniauHa peanusyerca Ha PaKyJbTeTe eCTECTBEHHBIX HAYK
denepanbHOr0 TOCYAapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTEIbHOTIO
ydpexaAeHHs BbIcmiero obOpa3zoBanHus "HoBocmOMpCKHM HalMOHAJIbHBIN
ucciaenoBaTenbCKkuil rocynapereeHusld yausepcutetr" (HI'Y) kadenpoit
(hHU3NYECKON XUMUH.

CopepxaHue AUCIUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBS3AHHBIX
CO B3aMMOJCHCTBHEM CBETa C BELIECCTBOM, IPEBPAIICHUSIMH JICKTPOH-
HO-BO30YX/IEHHBIX COCTOSHHH, B3aMMOCBSA3H KHUHETHYECKUX M JTUHAMHU-
YECKUX MPOLECCOB.

HucnunnuHa HanejleHa Ha (GOpMUPOBAHHE Y BBIIMYCKHHKa oOIie-
KyapTypHBIX Kommerennmii: OK-11, OK-16; npodeccnoHanbHBIX KOM-
nerennumii: [1K-1, ITK-4, ITK-11, TTK-12.

[IpenonaBanue AMCHUIINHEI IPEIyCMATPUBACT CIEAYIOIIHE (OPMEI
OpraHu3anuM y4eOHOro Ipoliecca: JEKIUH, CaMOCTOsATeIbHas paboTa
CTYZ€HTa, KOHCYJIbTAllUM, cllaya SK3aMeHa.

[IporpamMmoi AUCUMIINHBI IPEYCMOTPEHBI CIEAYIONNE BUIbI KOH-
TPOJIS:

Texynuit KoHTpoJb: [Tocenenne neknni, KOHCYIbTAIUH.

HToroBblil KOHTPOIb. MITOrOBYIO OLIEHKY 33 CEMECTP CTYAECHT MOXKET
MOJIYYUTh Ha YCTHOM 3K3aMeHE B KOHIIE CEMECTpa.

OO6m1as TpyJO0eMKOCTh JUCHHILIMHBI COCTABIIAET 2 3aUeTHBIE eINHU-
upl, 72 akageMuueckux vaca. [IporpaMMoil AUCHUILIMHBI IPEeAyCMOTpe-
HBI 32 NEKIIMOHHBIX Yaca U 36 4acoB CaMOCTOATEIbHON paboOThI CTyJIeH-
ToB. OcTanpHOE BpeMms (4 4aca) — KOHTPOJIb B (hopMe DK3aMeHa.




1. llean ocBOEHUS TUCIIUILIAHBI

Huctuminia «DoToOXUMUS» HampaBlieHa HAa W3YYEHHE U yCBOCHUE
CTYZICHTAMH TEOPETUYECKOH (HOTOXMMHUHU, POTOXUMHHM KOHKPETHBIX CH-
CTEeM, a TaKXe €€ IKCIICPUMEHTAIBHBIX METOJ0B (POTOXMMHUHU, HEOOXO-
JUMBIX IS HAYYHO-UCCIIeA0BaTEIbCKOW pabOTHI.

OnHOM U3 1enel Kypca sIBIsSeTCs IEMOHCTPAIIHS IMOIBOTHBIX KaMHEH
KaK TEOPETUYECKOM (POTOXUMUHM, TAK U DKCIIEPUMEHTATbHBIX METOIUK.

OCHOBHO# I1eJIbI0 OCBOEHHUS JUCIHUILINHBL SABISCTCS YCBOCHUE CTY-
JICHTAMH OCHOBHBIX ITOJIOXKEHHH TEOPETHUYECKON (POTOXHMHH, YMEHHE
MOJIb30BaThCA MU U Ha 3TOH OCHOBE — MOHHWMAHUS CTYJACHTAMH CIIOXK-
HBIX XUMHUYECKHUX MPEBPALISHU, TPOUCXOSIIHNX B )KHBOM OpraHU3ME.

CryneHT 0053aH TBEPAO YCBOHTh OCHOBHBIC MPEJCTABICHUS COBpE-
MEHHOHW ()OTOXMMHHU, BO3HUKIINE B NMICCTHICCATHIC—CEMHIECATHIC TOJIbI
MPOIIEANIEr0 CTOJICTHS, U, IPEXKIE BCEro, 0 TOM, YTO HaMpaBJICHUE U
CKOPOCTh NMEPBUYHOTO (POTOXUMHUECKOTO aKTa 3aBUCAT OT COOTHOIICHUS
KOTepEeHTHOW IIHPHUHBI BO30YXKJAIONIEr0 CBETa W IMHUPHUHBI CIIEKTpa IO-
riomeHus BemectBa. CTYASHT JOJDKEH YCBOHUTH, 4TO (DOTOXUMHUUYECKUI
MpOIIECC, B 3aBHCUMOCTH OT TapaMeTpoB 3aladud, MOXKET YIpaBIATHCS
KaK TWHAMHYECKUMH, TaK ¥ KHHETUYECKUMU 3aKOHOMepHOCTIMHU. CTy-
JIEHT 00s3aH 3HATh TPAHUIBI TPUMEHUMOCTH MOJIeNe U Te mpuOInKe-
HUSI, KOTOPBIE TTOJIO)KEHBI B UX OCHOBY.

2. MecTo qucuunjiuabl B cTpykrype OOII

Hucnuminaa «®oToXUMHSY SBISAETCS YacThio MPO(ecCHoHaAIBLHOTO
(cnemmanbroro) nukina OOII, BapuatuBHas 4acTh (MPOQIIIBHBIE TUCIU-
winHel), o cnenuanbHocTn 020201 «DyHmaMeHTanbHas U MPUKIIaaHAS
XUMUSI.

Hucnuminaa «POTOXUMUS» ONMUPACTCs HA CIEAYIONUE AUCIUTLIN-
Hbl 1anHoi OOIIL:

e (CrpoeHue BemecTBa (B TOM YHCIIE CIIEKTPOCKOIIHS ).
dusuka;
MaremaTHYeCKHI aHAJIN3;
Bricuras anrebpa;

Teoperndeckass 3JICKTPOXUMHUS U HHCTPYMECHTAJIBHBIC METOJBI
aHaJIN3a.

CTyZ#eHT IOIKEH yBEpeHHO BIaJeTh METOJAaMHM KBAaHTOBOW Mexa-
HUKU — B [IEPBYIO O4Yepelb TeOpHUeil Bo3MyIlleHUH. JloIKeH UMeTh mpes-



CTaBJICHUS OO0 OMEepaTOpPHBIX METOoJaxX pemeHus auddepeHnnaIbHbIX
YpaBHEHUH, UMETh MPEACTABICHUS O TEOPUH BbIUeTOB. CTYyNEHT JOJKEH
UMETh TBEpJbIC MPEACTABICHHUS O MOJENIX, H3JaraeMbelXx B Kypce
«CTpoeHue BEIecTBay — OJHOAICKTPOHHOM NPUONMKEHUH (IS aHAJIHU-
3a HampasieHHS (OTOXMMHYECKHX IIPOLECCOB), MeToxax Bynsopna-
Xoddmana n apyrux. B coBepmeHCTBE 3HATH 3JIEKTPOHHYIO CHEKTpPO-
CKOIHIO.

Kypc conmepxut BBOJHYIO 9acTh — U3JIaraloTCs PEIICHUS YpaBHCHUS
MakcBenna JJist AUNONsl, AHATIU3UPYETCsl CTPYKTypa MOoJsl U3aydeHus (Ha
ypoBHe kHur l'alitiepa «KBaHTOBas Teopusa usnydeHus» u bekkepa
«DJIEKTPOHHAS TCOPUSN).

PesynbpTaThl 0OcBOCHUS OUCUUIIUHB «DOTOXUMUA» UCTOIB3YIOTCS B
caenymuux gucnunianaax nasnon OOIT:
e HayuHo-uccrnegoBaTenbCcKas NpaKkTHKA.

3. Kommnerennum oOy4yawmerocs, (opMupyeMble B pe3yJbTaTe
OCBOEHMHS IV CUMIINHBI:

00IeKyIbTYPHbIe KOMIETEeHIIUM:

®  CIOCOOHOCTBIO HCIOJB30BAaTh B MPO(ecCHOHATBHON e TeNb-
HOCTH 0a3oBbie 3HAHUA B 00JacTH WHPOPMATUKU H COBpeE-
MEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH, HAJTHYAEM HABHIKOB
HCITOJIB30BaHUS MPOTPAMMHBIX CPEACTB U PabOTHl B KOMIBIO-
TEPHBIX CETAX, YMEHHEM CO34aBaTh 0asbl CICIUAIBHBIX JaH-
HBIX ¥ UCI0JIb30BaTh pecypchl ceTd MuTepHer (OK-11);

® CIIOCOOHOCTBIO B YCIIOBHAX Pa3BUTHA HAayKH W TEXHHUKH K
KPUTUYECKON NEPEOLEHKE HAKOIIEHHOrO OIbITa M TBOpYE-
CKOMY aHa/lu3y cBoux Bo3MokHocTel (OK-16);

npogeccuoHaabHble KOMIETEHI[HH:

® [OHMMaHWEM CYIIHOCTH M CONMAIBHON 3HaUYUMOCTH mpodec-
CHH, OCHOBHBIX MEPCIEKTHB U MPOOJIeM, ONIPEACISIONINX KOH-
KpeTHyto obnacTs aestenpHOoCcTH ([1K-1);

®  CNOJIb30BAHMEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
TUCHUIUIMH B MPOQECCHOHATBHON NEeATEIbHOCTH, NPHUMCHE-
HHUEM METOJIOB MaTeMaTHYECKOr0 aHallh3a U MOJIEIUPOBAHUS,
TEOPETUYECKOro U sKcrnepuMeHTaibHoro uccuenopanus (I1K-
4);

® 3HAHHMEM OCHOB TCOPUH (QYHAAMEHTAIBHBIX Pa3eiOoB XUMHUU



(Ipex e Bcero HEOPraHMYECKOM, aHATUTHIECKOM, opranuye-
CKOW, (pU3NUECKOil, XUMHH BBICOKOMOJICKYJISIPHBIX COCIIHE-
HHMI, XUMHH OHOJIOTUMYECKUX OOBEKTOB, XUMHUYECKOH TEXHO-
norun) (IIK-11);

YMEHHEM IPHUMEHSTh OCHOBHBIC 3aKOHBI XHMHH MpPH 00CYX-
JE€HUU TOJYYEHHBIX Pe3yJIbTaTOB, B TOM YHUCJE C MpHUBIIEUE-
HUeM nH(popManuoHHbIX 6a3 qanHbx (I1K-12).

B pe3ysibTaTe 0CBOEHUS IHCHHUILIMHBI 00YYAIOIIUIIC T0JIKEH:

HMETb NMpPpeaCTaBJCHUEC:

0 MEXaHM3ME€ AMUIIOJIbHBIX MEPEXOJO0B U CTPYKTYpe MOJd U3-
Jly4€HHUsl TOUEYHOT'O AUIIO0JIS;

0 MEXaHU3MaxX YIIMPEHHUS JIMHUM HM3IYyYEHHSI U O BIMSIHUU
YLUIMPEHUA HA IPOLECC B3aUMOACHCTBHS U3Iy4eHHUS C Bellle-
CTBOM;

0 MPHUYMHAX TOSBICHUS HEOOPATHMMOCTH B O€3bI3IydaTellb-
HBIX IIEpPEX0ax;

0 (OTOXMMHUHU aTOMOB, IBYXaTOMHBIX MOJIEKYJ, a TaKXe OC-
HOBHBIX KJIACCOB XMMHYECKUX COEIUHEHUN

3HATh:

OCHOBBI TEOpHUI, OITUCHIBAIOINIKNX OE€3bI3IIyYaTeIbHbIE MPOIIEC-
CHI;

OCHOBHBEBIC SKCHepI/IMeHTaHLHLIe HpI/IeMLI (bOTOXHMI/IquKI/IX
HMCCJICIOBAHUM;

YMeTh:

pemaTs 3a1a9u OLEHOYHOTO THIIA;
MOPO’KJaTh HOBBIE UJIEH.

aHaIM3MPOBaTh WHGOpPMAIMIO B ITaHHOM pasjene XUMHUe-
CKOM (U3MKHM M aJalTHPOBaThC K HM3MEHEHHIO HAayYHOTO
npoduist cBoel mpodeccHoHaIbHON eATeIbHOCTH.



4. CTpyKTypa H coiep;KaHue JMCIHIITHHBI
OO6mas Tpya0eMKOCTh AUCIUIUINHEI COCTAaBJIAET 2 3a4eTHbIE ANHU-
IIbI, BCETO 72 aKkaJeMHYECKHUX daca.

Bujsl yueGHOM paGoThl, BKIFOYast
CaMOCTOATENbHYIO paboTy CTy/IeH-

g TOB M TPYJOEMKOCTh (B Hacax)
ol 8 @DOpPMbI TEKYIIETO KOH-
I TPOJISL yCTIeBAEMOCTH (10
No p 8 8 & = = nedensim cemecmpa)
/m a3ae]1 JUCIUILIMHBI s = 5 = @DopmMa MPOMEKYTOUHON
8 3 = | & e S = aTTecTalun
% § . a. g ; (no cemecmpam)
o | |88 « ; 3
an) QJ = 123 oy @
= | = S =R
= = B
) < >
@] S]
1.1 JlnmonbHbIE Tepexoabl 711-3 6 3 Ylomamnee 3aganue
1.2 dopMa KOHTypa TUHUH MOTIIO- | 7 | 4-5 4 2 Ulomarrnee 3aganue
[MICHUSA
1.3 OOu1e BONpOCkl TEOPHU 7 16-10| 10 5 YlomamiHee 3agaHue
0e3bI3TydaTebHBIX IEPEX0T0B
14 IPeakmuu BO36y)K}:[6HHI>IX aTo- 7111- 6 3 I[omamnee 3aJlaHue
IMOB M (POTOXUMHMS JIBYXaTOM- 13
[HBIX MOJIEKYJI
1.5 DOTOXUMHS MAJTBIX MOJIEKYIT U |7 | 13- 4 2 YlomaiHee 3ajanue
[K1TaCCOB OPraHMYECKUX COEIH- 15
[HeHUH
1.6 9KCHepHMeHTaJ‘IbHLIe METOIbI 7 16 2 1 YlomaiHee 3ajanue
boToxMMMH
20 4 [Px3ameHn
IMToro 3a cemecTp 32 36 4




Copnepikanue Kypca
IIporpamma Kypca JeKuui

Tema 1. JlunosibHble EPEXOABI

N3znyuenue aumnons. BonHoBas u npoaonbHas 30HB. B3aumopei-
CTBHE M3TY4EHHS ¢ BemiecTBoM. JnmonpHoe mpubmmwkeHue. Pacuer Be-
posITHOCTH mepexona. MHTepnperanuss IUNONbHBIX nepexogoB. CBoMi-
CTBa CYNEPNO3ULUOHHBIX cOCcTOsAHUHI. Teopus uznydeHus ODUHIITEHHA.
CooTHolIEHUE MEXAY U3Iy4daTelIbHbIM BPEMEHEM JKU3HU U UHTErpallb-
HBIM MOIJIOLIEHHUEM.

Tema 2. Popma KOHTypa JUHUN MOTJIOEHUS

[Ipunmun HeompeaeneHHOCTH i makeToB. LlluprHa cocTOsSHUA.
3atyxarouuid ocumiiarop. dopma JIMHUM U ecTecTBEHHasd mupuHa. Jo-
NIJIEPOBCKOE U CTOJKHOBUTeNbHOE yiupenus. Kouryp ®oiirxra. Oc-
HOBHbIC 3aKOHBI (hoToxumuu. 3akoH Jlambepra-bapa. Camoobpamenue u
CaMOIIOTJIOLEHHE CIIEKTPaIbHbIX JIUHUH. CreacTBUS.

[Ipubnuxenue bopHa-Onmnenreiimepa. ToyHOCTh NPUOTHUIKEHHUS.
Kpussie motennmanbHoit suepruu (Mop3se, ['ynsoepra-I'upmdensaepa,
IsHrema). DKcniepuMeHTalbHOE onpeneieHue. M3nydaTenbHble TIepexo-
bl B AByXaTOMHbIX Mousekynax. [Ipunuun ®panka-Konmona. @opma
CIIEKTpa MOTJIONICHUS MTPU BO30OYKJEHUH B KOHTUHYYM.

Tema 3. O0mue BOIIPOCH TEOPUH OE3BI3NTYIaTeIbHbIX [1EPEX00B

[IpuroToBneHue KOrepeHTHOro0 COCTOSIHUA. BBIKIIOUEHHE B3auMMO-
nerdcTBus B MOMeEHT nepexoaa. Kputepuit neoOpatumoctu Ppujpa-
[xoptHepa. Mogens bukcona-/[)xopTHepa. bonbuine, Manble U mpome-
XKYTOUHbIE MOJIEKYJIbl. MeToJ MaTpulbl IUIOTHOCTH. J[BYyXypoBHeBas
cucrema. UmnynbcHblil ciayyaidl. CtanuoHapHblil ciyyail. 3aBUCUMOCTh
KBaHTOBBIX BBIXOJOB OT MapaMeTpoB 3anayd. AHTHnepecedeHus. Ot-
KJIOHEHHUSI OT JuHeHHocTH 3aBucumocted llltepHa-donpmepa B obna-
CTAX aHTHUIIEPECCUEHUH.

Tema 4. Peakuuu Bo30YyKJICHHBIX aTOMOB B (DOTOXUMUS JIBYyXaTOM-
HBIX MOJIEKYII.

Peakunn Bo3Oyxaennsix aromos: Hg, O, N. O6pa3oBanue u Tyme-
HUE BO30YKJCHHBIX AaTOMOB KMCJIOPO/A U a30Ta B aTMOcdepe.

JIByxaTOMHBIE MOJEKYJbl. DKCUMEPBI. TUIBl HUKHUX KPUBBIX IO-
TEHLIUAJBHOM PHEPruH ABYXaTOMHBIX MOJIEKyl1. DOpMBI CIIEKTPOB (iry-



OPECIEHIIMH KCUMEPHBIX MOJIeKyl. TepMbl 3KCHMEpPOB OJIaropoaHBIX
razoB. Jlazepsl. OCHOBHEIE pEaKINU B pa3psjie.

[Mpenucconmanus. Knaccupukanus U CIEeKTPOCKOMUYECKUE TPOSIB-
JIeHHsl. DJEKTPOHHAS M BpallaTesibHas MPeauCcCOIuaIuns.

Tema 5. ®OTOXUMHS MaJIBIX MOJIEKYJ U KJIACCOB OPTaHMYECKUX CO-
eIUHEHUN

®ortoxumust Manbix Moiekyia: CS; ,NO, ,03 ,SO, ,H.CO. Bpamia-
TEIbHBIA BKJIAA B mpenucconunanuio. KojgebartenbHas mpearccomuanusi.
DoTOXMMHSI KIIACCOB OpraHM4ecKux coeauHenuit. [IpaBumma koppens-
11H.

Tema 6. DKCepUMEHTAIBHBIE METOABI (POTOXUMHUHU

Hcrounuku cBera. VICTOUHHMKHU CIUIOIIHOTO U JIMHEHYAaTOro CHEK-
Tpa. PryTHbIe namnsl. [lepexonst B atome pryTH. Jlazepsl. TpexypoBHe-
Bassi M YETBHIPEXypOBHEBas cxeMbl. CBepXIIOMHHECHEHIHS. MoaoBas
CTpYKTypa JazepHoro iyda. Jlazepsl Ha kpacurensx. CBeTO(HUIBTPHI:
Cepsle, celleKTHBHBEIE; aOCOpONMOHHBIE, HMHTEPHEPEHIIMOHHBIE; CTEK-
JSHHBIE, KUIKOCTHBIE, Ta3oBble. CTtapenue ¢puibTpoB. [IpuemHuku cae-
Ta. ®OY. Bonbr-amnepHas xapakTepucTuka. BiausHue Ttemneparypsl u
3NEKTPOCTATUYECKOr0 MOTEHLMANAa Ha TEMHOBOM TOK. DKpaHMpPOBaHUE
OT MarHUTHOI'O NMOJIs 3eMIIU.

5. O6pa3zoBaTeibHbIE TEXHOJOTUH

Buasl/hopMbl 00pa30BaTENbLHBIX TEXHOIOTHIA.

Kypc opueHTHpOBaH Ha MOATOTOBKY CHEIMATHCTOB-XHMHUKOB, 3a-
HUMAIOIIHUXCSA Kak (GyHIAaMEHTAIbHBIMH, TaK W OPHUCHTHPOBAHHBIMHU
(hyHIaMEHTAIbHBIMH HCCICOBAHUIMH B 00JacTH (OTOXHMHH, aTMO-
chepHOM XMMHM M XUMHYCCKON KHHETHKH. MeToauKa MpernojaBaHus
JUCIUIUIMHBI ABISETCS KIACCUYSCKON M MPEeanoaracT moapOoOHBIH BbI-
BOJI BCEX OCHOBHBIX yPaBHCHHH H JCTAJbHBIH Pa30op TEOPETUYSCKHUX
cxeM. OCHOBOM sIBAseTCS CMOCO0, UMEHYEMBI METOJIOM MeJia U JOCKHU.
Kypc sBisieTcss eCTeCTBEHHBIM OOBEKTOM MPUMEHEHUS 3HAHHUI CTYICH-
TOB, HAKOIUICHHBIX B MAaTEMAaTHYECKHUX M €CTECTBEHHOHAYUYHBIX JIHCIIH-
miauHax. J{as ycBoeHHMsS MaTepuana MPUMEHSETCS MOCTAIHHHBIA U Je-
TaJBHBIA TOJXOA U TOJBKO B 3TOM ClIydae JOCTHUTAETCs riyOoKoe Ipo-
HUKHOBEHHE OOy4YaromuMcs B CyTh npeameta. Kaxaoe JeKnnoHHoe 3a-
HATHE COJCPXKUT DJIEMCHTHI IUAjora MPEroJaBaTe/isl CO CTYICHTaMH,
MOCKOJIBKY Ka)Jblii M3 YYaCTHHKOB — CTYJCHTHI WJIM MperojaBaTeib
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HMMEIOT MPaBO 3a/1aBaTh BOIPOCH! B XOJ€ PEIICHUS MPoOIeMBbl WIIH 3a]1a-
91 U y4acTBOBaTh B ee pazbope. Takum oOpazom, Ha JEKIUAX peaTU3y-
eTcs MHTepakTuBHasA popma oOydeHus. Jluanor u moapoOHbIE OTBETHI HA
BOIIPOCHI CJIyIIaTeneil co3AaoT 0a3uc, TOCTATOYHO MPOYHBIA IS Aalb-
HEHIIEro pa3sBUTHUS U U3YUYECHUS TEMBI.

Kak moka3piBaeT mpakTuKa, CTYAEHT, IPOCIyIIaBUIMKA KypC U BbI-
Jep>KaBIINN MPUCTPACTHBIM IHAJIOT HA YK3aMEHE, CIIOCOOCH BKIIOUUTHCS
3a py0exoM B HM3ydeHHE ITMHAMHUYECKHX IPOLECCOB, MPOUCXOMSIINX B
aTTOCEKYHJIHOM [Mana3oHe BPEMEH (JIMHAMMKa 3JIEKTPOHHOIO BO30YX-
TICHUS).

Hackonpko W3BECTHO aBTOpPY, MOAOOHOTO Kypca (pOTOXMMHM AJs
XUMHUKOB B cTpaHe HeT. CTOMT OTMETHUTD, UTO NPENoJaBaTeib Kypca sB-
JAeTCs JEHCTBYIOUINM CIEIHAINCTaMH B 00MacTH (OTOXMMHH. Psn
JIEKIUH YUTACTCSI HA OCHOBE IOJYYEHHBIX aBTOPOM PE3YyJIbTAaTOB, B TOM
qyucie, HeonyOJIUKOBaHHBIX.

6. YueOHO-MeTOAMUYECKOE 00ecreyeHe CaMOCTOSTeIbHOIl pado-
Thl CTYAC€HTOB. OHeHO‘leIe CpeacTBa 1Jid KOHTPOJIA YCII€BAEMOCTH

IlepeyeHb TeopeTHYECKHX BONMPOCOB K IK3aMeHY H IOMAIIIHUE

3aJaHus

6.1. OO0pa3Isl BOIPOCOB ISl CAMOCTOATENBHOM pabOTH U MOATO-
TOBKH K 3K3aMEHY

6.1.1. OcoOeHHOCTH CYMEpPINO3UIIMOHHBIX COCTOSHUN, 3aBUCAUIUX
OoT BpeMeHHU. PU3NYeCKUil CMBICT HEIMAaroHaJbHOI'O MATPUYHOrO 3Je-
MEHTa JUIOJIBHOTO MOMEHTA CUCTEMBbI KaK aMIUIUTYAbl AUIOJBHOTO MO-
MEHTa HECTAIlMOHAPHOTO COCTOSHUS.

6.1.2. Krnaccudukamus HCTOYHUKOB CBeTa. MICTOUHHMKH CIUIONMIHO-
ro ¥ JIMHEHYaTOro CrekTpa. PTyTHBIE JaMIbl: TUIBI, CIEKTP, YCJIOBUS
9KCIUTyaTalluM U CTaOMIBHOCTE.

6.1.3. PaccMoTpeTh (QOTOXMMUIO allbJIETUO0B, KETOHOB U KHCJOT.
[IpuBecTu mpuMepsl UX CIEKTPOB MOrJIOIIEHUS U yKa3aTh XapaKTepHble
BEJIMYUHBI KOA(DPUIMEHTOB DKCTHHKIIMK B OCHOBHBIX 0O0JIACTSX IMOTJIO-
meHust. [lepedyncnuTh OCHOBHBIE MPOJMYKTHI ()OTOIM3a U MPUBECTH IO-
PAIKY KBAaHTOBBIX BBIXOJOB.

6.1.4. Cpenatp ananu3 nOpaBud  Koppensiuuu  Bynsopna-
Xobdmana. Ykazare mpeaensl UX NPUMEHUMOCTH M 000CHOBAaTh HE0O0-
XOJMMOCTb KOPPEJISIHUU COCTOSHUM C COXpaHEHUEM YHUCIIa Y3JI0B BOJIHO-
BBIX (DYHKITUH.
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6.1.5. Paccmotpers QoToxmmuio OeH3zonma U ero (Top3aMellcH-
HBIX, a TaK)K€ yKa3aTh YCJIOBHS 0Opa3oBaHHUs CTPYKTyp THma OeH3ola
Hproapa.

6.1.6. IlomyuuTb BEpOSTHOCTb MEPEXOAAa MEXKAY COCTOSHUAMH,
UCHOJIb3Ysl TEOPUIO BO3MYILEHUH, 3aBUCAIINX OT BPEMEHHU.

6.1.7. TIlpuBectu mpuMepbl CBOMCTB HECTALMOHAPHBIX COCTOSHUH.
PaccMOTpeTh MPUTOTOBIEHHE KOTEPEHTHOTO COCTOAHHA. ONpeaenuTsh,
YTO TaKO€ «BBIKIIOYCHUE B3aMMOJEHCTBHS B MOMEHT IEPEX0/1a» U KAKO-
BBl YCJIIOBUS 3TOTO Mpoliecca. YTo Takoe KOrepeHTHas MupuHa?

6.1.8. PaccMoTpeTh 00pazoBaHHE SKCUMEPOB TajJOTCHUIOB 0yaro-
POJHBIX TA30B U MPUBECTH THUIIBI HIDKHUX KPUBBIX MOTEHIIUATBHON SHEP-
TUU 1 HUX, yKa3aThb BUJbl NEPEXOJO0B W3 HUKHETO BO30YKIEHHOrO
COCTOSIHUSI M YCJIOBUS BOZHUKHOBEHHUS T€HEPALIUU U3ITyUESHUS.

6.1.9. Ilepeuncnutrp Hamboyiee dYacTo BCTpedaromuecs (HOPMBI
KOHTYPOB CIHEKTPaJbHBIX JUHUU. UTO Takoe AIpO U KPbUIbS JHUHHUH?
PaccMoTpeTs KOMOMHAILUIO €CTECTBEHHOIO U JOMIEPOBCKOr0 yIIUPEHUS
(xouTyp Doiirxra). [Ipn Kakux ycIoBUAX SIAPO JTUHUU OJIU3KO K TOTUIE-
POBCKOMY KOHTYPY, @ KPBUIbs — TIOPCHTILIEBHI?

6.1.10. [IpuMeHUTH, METOJ MATPHIILI TJIOTHOCTH JUJIS OTNPEIEIICHUS
WHTCHCUBHOCTU U3JIyYCHUS JBYXYPOBHEBOW CHCTEMBI MIPH UMITYJIbCHOM
BO30yXJIeHNU. PemuTh 3a7ady A pe30HAHCHOTO CITydasl.

6.1.11. PaccMoTpeTh KOTepeHTHOE BO30YXXJeHHE (IyOpeCIeHIINN
JIBYX CBA3aHHBIX COCTOSIHUH B cTalMOHapHOM ciyyae. MccinenoBath 3a-
BHCHMOCTh KBAaHTOBBIX BBIXOJOB (IyOpeCHEHIHH M (POTOXUMUYECKOM
peakuuu OT napaMeTpoB 3aJayu.

6.1.12. PaccMoTpeTs UMIYIBECHOE KOTEPEHTHOE BO30YKICHHUE ABYX
CBSI3aHHBIX COCTOSHMHM METOJOM MAaTPHUIIBl INIOTHOCTH ST HEPE30HAaHC-
HOTO ciydas. PaccMOTpeTs BapHaHTBI: CKOPOCTh pellaKCallly MPEeBbIIIa-
€T BEJIMYUHY MAaTPUYHOIO 3JEMEHTa B3aUMOJACHCTBUS MEIy COCTOSAHHS-
MH, paBHAa €My U MEHBIIE HETO.

6.1.13. HaiiTu oTHOIICHHE KOHCTAHT TYIICHUS (IyOPECICHIINH IPH
MaJbIX JaBICHUAX W OONBIINX AABICHUIX, €CIIH KOHCTAaHTA PEIaKCalluu
BO3MYIIAKOLIEr0 CIEKTPa B CTOJIKHOBEHHSIX B 7 pa3 00JblIC TAKOBOM 115
OCHOBHOTO criekTpa?

6.1.14. MIHTEHCHBHOCTH MApaJLIENBHOTO y4YKa cBeTa pasHa 10 cm”
¢!, naBnenue raza — 1 Top, K03GGUUHEHT SKCTUHKIMHU — 6 J1°MOJIL 'cm ™.
Kakas nonst wactun pacnagercs 3a 10 ¢ B kioBere anunHoit 10 cM u nua-
MeTpoM 1 cm?

2
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6.1.15. Pemuth 3ama4y 00 M3IyYEHUH 3aTyXarolIEero OCIHIUIATOPA.
Omnpenenuts GOPMY JIHHHH U3ITYICHUS U ITUPHUHY.

6.1.16. Pemmuts 3amauy o6 ymupenuu Jlomepa.

6.1.17. Pemnth 3amayy 00 yIIMPEHUU JMHUU U3IYyYEHUS B CTOJK-
HOBEHUSX.

6.1.18. Ilepeunciutrb NPUEMHUKH CBETa, NMPUMEHSEMble B PYTUH-
HBIX H3MepeHusAX. M300pasuTh NPUHIUIHAIBHYIO cXeMy (OTOIJICK-
TPOHHOT'O YMHOXHUTeNA. [ (OTO3IEeKTpOHHBIX yMHOXHTEIeH pac-
CMOTPETbH: BOJBT-aMIIEPHYIO XapaKTEPHUCTUKY M MPOOOi, BIUSHUE TEM-
mepaTypsl ¥ 3JIEKTPOCTATHYECKOTO MOTCHI[MANa HA TeMHOBOM Tok. Kak
MPOU3BECTU dKpaHupoBaHue DY OoT MArHUTHOTO MOJISI 3EMJIM U KaKue
Marepualbl UCIOIb30BATh?

6.1.19. CBetouubTpsl: cephie, CENEKTHBHBIC;, aOCOPOIHMOHHBIC, MH-
Tep(pepeHIINOHHbIE; CTEKISHHBIC, JKUAKOCTHBIE, ra3oBble. CTapeHue
(GUIBTPOB, CIOCOOBI BOCCTAHOBJICHHS MPOIYCKaHHUSI W TPEOOBAHHUS K
SKCIUTyaTalluy. BiustHue TeMmepaTypsl Ha CIIEKTPHI IPONyCKaHUS (QHITb-
TPOB.

6.1.20. B kroBeTe kKakoro amameTpa OyayT HaOmromaThCs 3¢ (eKTh
KOTepeHTHEBIE B cMBICiIe brukcona-J[>kopTHEpa mpu uccieqoBaHuu (Piryo-
pecuenun npu aasienuu 10 Top? TIIOTHOCTE COCTOSHUN BO3MYILAIO-
mwero cnekrpa 3-107! 1/cm™!.

6.1.21. Ilpencka3aTe MPOAYKTHl H30MEpPH3AIMH OCH30J7a MPH BO3-
Oy>XICHUH MOJIEKYJHI B Tojiocax Boy 1 Biy.

6.1.22. Paccka3aTb 0 cl€ICTBUAX MOJIHOTO NoTJoleHus. Yro takoe
caMooOpalleHne W CaMOTOIIONICHHE CIIEKTPalbHBIX JHHHH? Paccmot-
peTh ciilyyau OJHOPOIHOW H3Jydaroulel cpelibl, a TaKXKe M3JIydarollero
IIHYpa, OKPY>KEHHOT'0 Ta30M HOTJIOMIAIONTUX aTOMOB.

6.1.23. IlpuBecTu TUIBI ANEKTPOHHBIX CTPYKTYP, B KOTOPBIX BO3HU-
KaeT ya3epHas reHepauus. Uto takoe cBepxiroMmuHecueHuus? Kaxoit
MOXKET OBITh IOTEepeyHasi U MPOJ0JIbHASI MOAOBASI CTPYKTYpa JIa3epHOTO
nyqa?

6.1.24. OnenuTh BpeMs KU3HM aToMa BOAOpOJA, BIETEBIIEr0 B
KOHJIEHCATOP B 2S COCTOSAHUU?

6.1.25. ChopmynupoBate Kpurepuil HeoOpatumoctn Ppuna-
JxoptHepa. U3noxuts Mmoaens bukcona-/»xoptaepa. Jate potodusn-
YECKYIO KIACCH(PUKAINIO MOJIEKYJ [0 KPUTEPHIO Vp. Beraenuts ocoOeH-
HOCTH IOBEACHUS OOJBIINX U MAJIBIX MOJIEKYJ, & TAaKXKe MOJIEKYJ, OTHO-
CALTUXCS K IPOMEXYTOYHOMY CIIy4alo.
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6.1.26. Ilpenckasath MexaHuU3M M HPOAYKTHl paclajga METUII-H-
MPOIMHIIKETOHA B 00JIACTH NTT* MOTJIOMICHHS.

6.1.27. Jlatp knmaccupUKaIUIO THUIOB MPEIUCCOLUAINNN U OIMUCATH
€€ CIEKTPOCKONINYECKHE MIPOSIBICHUS B TOTJIOMICHUH U UCITyCKAHUH.

6.1.28. Tlpu kakoi AJIUTENBHOCTH MMILYJbCa BO3OYXKIECHUSI MOMXKHO
Ha0JIIOAaTh KBAHTOBEIE OMEHUS (DITypECUEHIIUN COCTOSHII CBEPXTOHKOMN
CTPYKTYPBHl U CHHTJICT-TPUIUIETHBIX CMEIIAHHBIX COCTOSHUWA B MAaJbIX
MoOJIeKyJax?

6.1.29. Omnpenenuts yclioBUs MEePECEUEHU U aHTUIIEPECEUEeHHH Mo-
BEPXHOCTEH MOTEHUUAIBHON dHEPIUU. PaccCMOTpETh OTKIIOHEHUS OT JU-
HeiiHocTH 3aBucuMoctei llltepHa-®Donbmepa B o0nacTax aHTUIEpece-
geHuii. OOCYyAWTh NPUYHHBI HEBBIMOTHEHHS KHHETUYECKOTO 3aKOHA
JNeUCTBYIOIIMX Macc B 00JACTAX C CHJIbHBIM IO CPAaBHEHHIO C pacnajoM
B3aMMOJICHCTBHUEM.

6.1.30. BeiBecTH COOTHOIIEHUE MEXIY H3JIy4aTelIbHbIM BpEMEHEM
KU3HH W HMHTETPAIBHBIM MOTJIOIEeHneM (cooTHomenue JlameHOypra).
Omnucate nposineHus >¢dexra Jyrmaca u 1aTe BO3MOXKHBIE 00BsICHE-
HUSL.

6.1.31. Ilpencka3aTs MPOAYKTHI pacmaga MOJEKYIBl (OpPMalbIeTH-
Jla U3 OCHOBHOI'O 3JIEKTPOHHOTO COCTOSIHHA. Paspemen nm pacman us
TEPBOT0 3JIEKTPOHHOTO COCTOSIHUSA?

6.1.32. HaifTm oTHOmIEHHE CKOpPOCTEH (HOTOMUCCOIUAINHN B CIEK-
TpaJbHOM MHTEpBalsie 1 Il Ha YacTOTax Vi U Vi, €CIU Vi/V2 = 2 ¥ OHH CO-
OTBETCTBYIOT CUMMETPUUYHBIM TOUKaM HM)KHEH rayccoBoil KpUBOH. YKa-
3aHUS: BEPXHUU TEPM SIBISICTCS JTMHEHHBIM W HaOMogaeTcs mpsmas Gpo-
TOAMCCOLMALUS IPU MEPEXOAE HAa HEro U3 HUXKHEro Ko0JeOATENbHOIO
YPOBHSI OCHOBHOTO JIEKTPOHHOTO COCTOSIHUS, CIIEKTP UCTOYHHMKA [TOCTO-
STHEH.

6.2. IIpumepsl 32124 HA IK3aMeEHe:

6.2.1. Kak wu3MeHMUTCS HHTerpajbHas HHTEHCUBHOCTb CBEUEHMS
nmapoB aToMoB HaTpus B Dy u D, TUHUAX Npu MOMENIEHUH KIOBETHI C Ta-
paMu B MPOJOJIbHOE MarHUTHOE IoJje. PaccMOTpeTh Kak cilyyau JUHEH-
HOCTHU KPHUBOH pOCTa, TaK U CHIIbHBIX OTKJIOHEHHUH.

6.2.2. Kak MOXHO NPUONMKEHHO ONPEACINUTh CIIEKTP MOTIONUICHNUS
BEII[ECTBA, UCIOJB3YS OTCEKaomue QUIbTPHI?

6.2.3.  Anozanblii Tok ®DVY pasen 16:10° A. Kosdppuuuent ycune-
Husg — 10%. Ouennts noTok cera B [cm2c™!], manaromero na ®IVY, ecnu
BBIXOJ (POTOIIEKTPOHOB paBeH 1, a amamerp dpoTokaTona 3 cM.
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6.2.4. Kak OyaeT BBITIAJAETh 3aBUCUMOCTh (No OT JIaBJICHUS B KIO-
Bete npu portomuze NO, obmactu 4358 A. 1,= 310 ¢, mnameTp KroBeTHI
5 mm. [laBnenuem N2O4 mpeHeOpedsb.

6.2.5. [Tloiaer nu peakuus noj ACHCTBUEM CBETA:

. —0O,
F} Hooo | Q\
T

6.2.6. Tlpu kakom naBiennd H,CO HWHTEHCHUBHOCTH (IIyopeciieH-
uuu ynajer B 2 pasa, eciu ko = 10° top'c!, 1,= 10 ¢. Cunurars coor-
HouieHue llItepna-donbMepa BhINOJHAOLIUMCS.

6.2.7. KauecTBeHHO paccMOTpETh MOJE CTATUUECKOTO JTUIOJIS, BbI-
JeJIMB TPOJIOJBHYIO U TONEPEYHYI0 COCTaBisiolMe. PemuTh 3amady
lepua nns wsznydenus aunoiis. M300pa3uTh BOJHOBYIO M MPOJOJBHYIO
30HBI B C)ePUUECKUX KOOPAMHATAX. PaccunTaTh MOTOK U3TyUCHHUS.

7. YueOHO-MeTOaAM4YeCKOe M HHPOPMAINMOHHOE oDecledeHUe
JUCHHUIIJIUHBI

IIpennonaraeTcss BbICOKAasi CaMOCTOSATEIbHOCTD CTYJE€HTOB IIpU U3Y-
yeHuH Kypca «Doroxumus». HacToATenbHO pEKOMEHAYETCS OBTOPUTH
COOTBETCTBYIOLIUE pa3lelibl KBAHTOBOW MEXAHUKH, DJIEKTPOAMHAMUKH,
TOKII, pemrenus nuddepeHnnanbHbIX YpaBHEHUH, B TOM YHCIE C 9acT-
HBIMHU IIPOU3BOJAHBIMHU.
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8. MaTepuanbHO-TeXHHYecKOe obecrevyeHne TUCIUNIHHBI

e Men u gocka.

e JlomomHHUTEIBHBIE MAaTEpUANIBl 1O MPOCHOE CTYJEHTOB — KOITHH
TpeOyeMbIX pa3/IeNioB PEAKUX H3IaHUN.
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